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Purification of RyPPDC
Rose petals were ground in liquid nitrogen. The powder (approximately 100 g) was extracted with 1 l of buffer A [50 mM citrate buffer, pH 6.0, containing 1% polyoxyethylene (10) octylphenyl ether (Tryton X-100)] (Wako Pure Chemicals) in the presence of 100 g of PVPP (Polyclar 10, ISP Japan) and stirred for 2 h at 4°C. The buffer extracts were prepared from rose petals. After filtering with gauze, the filtrate was centrifuged (10,000 ×g, 30 min, 4°C). The supernatant (crude enzyme extract) was fractionated with ammonium sulfate. Proteins that precipitated in 20%-60% saturated ammonium sulfate were re-dissolved in approximately 40 ml of buffer B (20 mM potassium phosphate buffer, pH 7.5). This fraction was dialyzed in buffer B for 4 h at 4°C. The dialyzates were further purified by chromatography using a HiTrap DEAE FF column (5 ml, GE Healthcare) equilibrated with buffer C (20 mM potassium phosphate buffer, pH 7.5, containing 1 mM DTT and 1 mM TPP) and eluted with a linear 0-1.5 M NaCl gradient in the same buffer. Ammonium sulfate was added to the eluted fraction to a concentration of 20%, and the solution was applied to a HiTrap Phenyl HP column (5 ml, GE Healthcare) equilibrated with buffer D (50 mM potassium phosphate buffer, pH 7.0, containing 1 M ammonium sulfate, 1 mM DTT, and 1 mM TPP). The proteins were eluted in buffer D without ammonium sulfate in a stepwise manner: 20% buffer D for eight column volumes (CV), 35% buffer D for 5 CV, 50% buffer D for 10 CV, and 100% buffer D for 5 CV. Further purifications were performed using Superdex 200 14/350 column chromatography (CV 70 ml, GE Healthcare) equilibrated with buffer E (50 mM potassium phosphate buffer, pH 7.0, containing 0.15 M NaCl, 1 mM DTT, and 1 mM TPP). The resulting proteins were separated by SDS-PAGE (7.5% polyacrylamide gel) and visualized by Ag staining (Sil-Best Stain One, Nacalai Tesque, Kyoto, Japan). Peptide sequences were analyzed by Nano-LC-MS/MS.
Preparation and determination of peptide sequences by Nano-LC-MS/MS
Purified proteins were separated by SDS-PAGE, and the major bands were excised from the gel and destained with wash solution [25 mM NH 4 HCO 3 /acetonitrile (1:1 v/v)].
Proteins in the gel pieces were reduced and alkylated by respective treatment with 10 mM dithiothreitol/50 mM NH 4 HCO 3 (45 min at 56°C) and 55 mM iodoacetoamide/50 mM NH 4 HCO 3 (30 min at room temperature). After sequential washings with wash solution and acetonitrile, the proteins were digested with trypsin (sequencing grade modified, Promega) at 37°C overnight. The tryptic peptides were extracted from the gel pieces with 50% acetonitrile containing 1% formic acid, and the extracts were pooled and concentrated in a vacuum centrifuge. The dissolved sample was centrifuged at 20,000 ×g for 10 min at room temperature, and the supernatant was subjected to LC-MS/MS analysis. Peptide assignments were performed using an LC-ESI-LIT-q-TOF mass spectrometer equipped with a Nano Frontier eLD System (Hitachi High-Technologies, Tokyo, Japan) and a nano-flow HPLC, NanoFrontier nLC (Hitachi High-Technologies). The LIT-TOF and CID modes were used for MS detection and peptide fragmentation, respectively. The trypsin-treated sample (10 l) was injected, and the peptides were trapped on a C18 column, Monolith Trap (50 m × 150 mm, Hitachi High Technologies). Peptide separation was achieved using a packed nano-capillary column (capillary-Ex nano mono cap, 0.05 × 150 mm, GL Science, Japan) at a flow rate of 200 nl/min. The separated peptides were then ionized with a capillary voltage of 1,700 V. The ionized peptides were detected at a detector potential TOF of 1,850 V. The peptides were eluted using an acetonitrile gradient (A: 2% acetonitrile containing 0.1% formic acid; B: 98% acetonitrile containing 0.1% formic acid; 0 min with A = 98%, B = 2%, followed by 60 min with A = 60%, B = 40%). All peptide mass data were analyzed by using Peaks software (Bioinformatics Solutions Inc.) and the MASCOT database (Matrix Science).
Analyses of gene expression by qRT-PCR
Total RNA was extracted from rose petals using the RNeasy Plant Mini Kit (Qiagen) according to the manufacturer's instructions. For qRT-PCR, cDNA was synthesized using the Quanti-Tect Reverse Transcription Kit (Qiagen). Averaged mRNA expression was normalized to -actin expression. Serial dilutions of a standard solution were included for each gene to generate a standard curve and allow calculation of the input amount of cDNA for each gene. A LightCycler 480 system was incubated at 95°C for 10 min to activate the FastStart Taq DNA polymerase. The run conditions were 60 cycles at 95°C for 10 s, 55°C for 10 s, and 72°C for 10 s. Melting curves of each amplified gene were created to obtain PCR efficiency. Each gene was quantified on the basis of three independent reverse transcription reactions.
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